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-rh e r rn a I 
Infra red 
Scanning 

n Gained 

by JwM Pederson 

The sound of i3n airplane sweep- 
ing low over L.os Alarnos in a series 
of passos 1000 feet above the 
groiind can bn disconcerling if 
you'rc! trying to sleep during the 
we0 hours. t3ut the information 
gained about energy 10s:; during 
those flights is ii valuable vveapon 
it1 the fight for conservation, as 
thermal infrt3red scennin!:) has 
S I ]  o w n . 

For two years now, the I..abora- 
tory has joiiiecl hands with the 
armed forces to establish photo- 
gr-aphic evidenc:e of the cmditions 
of rnore than 4 rnilliori square feet 
of roof at sites spread over D 100 
square mile iiroii. Roof insulation, 
and the costly Iteaksgr: in 36 miles 
of underground condensate lines, 
have also been checked. 

In March, 1977, two U.S. Air 
Force R F4-C r(?corinaissani:e jets 

c m h  made 20 low-level passes at 
400 miles per hour. In /\pril and 
Nlay of 1977, a U.S. Army OV-1D 
Nlohawk turboprop carried out 
l t iws similar r-riissions al: slower 
speeds mort': suited to the Los 
Alamos Terrain. 

The resuh, combined with a 
rigorous grout-id-.leveI program, is a 
series of photographs that show - 
whtm propcIly interpreted -- the 
escapc? of heat from t-iuildings, 
tnoisture trapped within roof struc- 
tiit-es, and leaks in underground 
lines. "We nccumulatsd enough 
itiformation on needed repairs to 

several years, considering man 
powei- and f cr tnd i ng con strain t s  , " 
says Chris Hawker of LASL's 
E r t (1 i neeri ng Oe pa r t men t , M ai n te-- 
riarice arid Operations Group (ENG- 
4.). t-io also slated that the infrared 
scans, in print form, generally show 
warrn arcas as light and cooler 
area!; as dark, and can pinpoint 
problems before they cscillate into 
major repair jobs. 

l 'he Laboratory was able to 
locate and repair 13 underground 
pipe leaks in lines that bring spent 
steam from office and technical 
buildings back to the three steam 
generating plants. While the steam 
going to the buildirigs is "dry," the 
condensate returning to the steam 
plant is hot and wet, a relatively 
cotrosive state. The pipe repairs 
conserve resources in 3 ways: they 
reduce make-up water, reduce fuel 
consumption at the boiler since the 
returned condensate is already 
close to 2OO0F, and save in water 
treatment chemical. The stakes are 
significant since overall condensate 
loss a t  LASL equals an estimated 
10 rnilliori gallons per year. 

Los Alarnos is not an island in the 
demonstration of thermal infrared 
scanning. 'The detection of obvious 
heat loss is relatively widespread. 
Other cities, including Minneapolis/ 
St. Paul and Philadelphia, have 
benefited from scans showing 
where energy is lost through win- 

1 



dows, chimneys, dntl roois. rtii3 
Otle aspect of tllc 1-0s AlrlIT1OS study 
that IS uniyuc ts Ihc cfc!tcction of 
snlrapped roof tnoistiirc!, A warriirir-j 
sign of 3 deteiioratitig rovf 1 Iris 
tcchnoloqy was adapted I romi the 
I J .  S Arniy Corps of Lngirioers. 

I he iriftrjiecl scarmirigs work Ilks 
this: ther r rd  inlrarcd s m i o i s  i t '  
spond tr) energy radialcd by sut, 
slatices wiih leniperaturcs above 
absolute! zero (0  deyroes Kelvin). 
1 he higher tho temperature, the 
gtcater the energy givtw oif, and 
the wavelettg'th of tho oncrgy tacli 
atetl hccomes shorter. The vit::~ 
wred criergy is quiic srnall, arid 

clors - such as semi 
conduciors cooled to low tumper;i 
tures by liquid rillroger1 - iiio 
nccdctl. 

In the atcraft, a therinogtm (or 
image of heat c,onlrasts) starrs wiI ti 
B scan 01 the iei rain by i i  higtl reso- 
lution camera. The giotind tielow IS 
''rmd'' in a series of lilies ;it r i g t i t  
atiglcs to the diicctioir 01 flight.. 

Infrared radiation is focused on a 
:;upcr-cooled detector that converts 
.tho signal io  an clec:trir:al pulse. The 
pnlsr: is implified and then controls 
tho c-!lectniri bei:irn trf a cathode ray 
lube so thc pilot can "see" the 
rosults tlur'itiy ,the r u n .  'The signals 
cnn also t)c relayed io a cassette 
tape foi- later analysi:; by a corn- 
pciter or go - .  via a glow lamp -- 

onto black and white .film. 
Aeritrl itifrarcd scanning for ener- 

An Army Mohawk turboprop air- 
plane was used in thc: triost recent 
rl terrnal infrared flights over 1.0s 
Alatrrs:;. Crmswlting ii topographic 
nvap was Chris Haecker, LASL, and 
Arnry Iliots S.Sgr. David Borschner 
atirl Capk. Don Gallicut. The plane 
ciirne fnmi Ft. Huachuca, Arizona, 
and iisetl the Lo% Alalrios airstrip 
during the scarining mission. Earlier 
flights \ ~ r ? r e  by Air Force jets. 

gy loss costs a small fraction of 
complete ground inspection. The 
scan photographs will pinpoint 
anomolies that should tie verified 
by ground inspection, thus greatly 
reducing the manpower require- 
ment. LASL employees traveled to 
the U.S. Army Corps of Engineers 
Waterways Experimental Station in 
Vickburg, Mississippi, to learn how 
to interpret the thermograms. 

An aerial scan without subsequent 
ground investigation can be wasted 
effort since sorm "obvious" iri- 
formation is, in fact, misinforma- 
lion. F:or example, trees show up as 
white, although they are not radi- 
ating heat energy as tnight a roof or 
an asphalt parking lot. Water sur- 
faces, highly reflective, tend to 
show lighter since they reflect all of 
the "stray" infrared from the sky, 
which is present there even at 
night. Parking lots may show 
"shadows" of cars that have been 
moved hours before the pictures 
were ,taken. 
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"While LASI. is certainly no'l .the 
first place where infrared scanning 
ha:; becri ~ ised,  i t  is unique in t t i e j  
depth of supporting inlormation a[:-- 
quirucl," says tlaecker. IASIL per.. 
soriricl, workin!] wilh the Artny 

Cotps of L-ngirieer:;, establiehetl a 
wr?;itha and too1 monitoring sta- 
tiori or1 the: Scionce I-la11 (SM-200, 
CA 3) and collected data lor SIX 
week:; befoto and during the 
flight:;. -I herrnivtors were placed on 

the roof a t  vatious points of 
differing insulation, thickness and 
moisture content. Solar-powered 
sensors took readings each 30 
minutes on rainfall, wind speed, 
wind direction, air temperature, and 

Chris 1iaeckr:r from EhlG-4 at LASll and Mike Floyd from the Army Corps 
ot Engineer:; are shown on a taoftop \with a data recording package. 
Laboratory personnel went to Vic:kshurg, Mississippi, to learn how ts 
intorptet acvial scans arid ground irilotmation. 
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& so:zr radiaticp. The ,ke;e ?,sized . .  refir,e t5.e -!ission c 

S"C'.&! CCt'er, etc. 
"jy,r;i: c=T.di:icFs, 

I T  E i S G  eic'ed !P uncersIan6i-,E the 
F,f 'lr7-nc..nu,mr" i", 

S.A"'n" .ezgerz:2re at \??ret Z R ~  dr*:( 
rocf araes. Cgrir,g ?e d a y ,  roof 
;Pi"eTattires L V I ,  I" ir,creasecl .r.arKedlv 
d y e  tc s c k -  r;d:aticn. : he daytime 
-?xi-,-s 2-6 7:;k::: 'mg .Tinj- 

11s for t!,,ie: ~ c . 2  3ry i:,scia:ea 

iic. 1 .  su:atisn " ie .~: '  bv a 
is zt:+E:tab;e 

to t5e i ruck 2rea::er =ass of :he 
wet insiiiaii3n: i; sirn?iy r e k s  

- .  ' L ' L r r ' i l O  
^^^*^  
GI 1ui 1 ,E 

- 

. .  

. , ,  ... 

hours afrer scndown, the m a s  of 
wii/ be w a x e r  t h m  

by SbhL? 3". 
LASL i ounc  that The tjlierrnal 

gain of rhe wet inscllation offsets 
-the deficiency of being a poor 
insuiator, and is not an oveiaii 
energy loser. This W X ! ~  no: be the 
case in a climate with less sun- 
shine. A wet roof, Hvecker hastens 
to point out, is a precursor of roof 

ated in a program of preventive 
mai ntena nee. 

The same phenomenon can lead 
to deception where the roof insula- 
tior, is entirely dry, btit varies 
significantly in thickness or density. 
"Ef the photograph interpreter were 
unaware of the crossover phenom- 
enon, you can see how easily in- 
correct conclusions could be 
drewn," says Haecker. 
As a result of the ground station 

QeteriGf2lhn, and CsnViot be tolei- 



. I  data ana pnatoirnage:y, i; was 
_,,-- Lu: ,;laded , ,  '.hat the  
time fcr sirr,ple hezt 
the ~ 3 n d e r s a t e  line ieaks, is be- 
tween midnight and 
tbn s"j2r nffsCt  js n 

entrapped roof moistdie, the fi-izxi- 
7,um temperature diffe.rential oc- c.uired bergteen I I -  I ,  I .. m - rd  Ti& 

night. i f  both types of Informatior: 
are desired, a midnight flight is the 

refinement, the time of s m s e t  
should be taken lnio accour;;. 

: maiz adminktrativr 8rea at 
LASL iTA-31 reveak some of its 
energy secrets io tire camera's eye. 
At upper right, at the intersection 
of West Jemez Road and Diamond 
QrI1,le r. ipaic. along ;;n iincier- 
gioiind heat pipe w a s  detected and 
fixed. Groves of trees (2) S ~ O W  as  
[iGht-s&=:&. '<S$ts&.\A:s" from ore- 
viously-parked cars show up clearly 
(3) in parking lots. A portion of a 
warehouse now converted to ofiice 
use is apparently undei-insulsted, 
judged by its tight roof (4. An 
underground condensate line can 
be easi!y traced by the thermogram 
E5! The main Administration Build- 
ing (6! has a fairly tight roof but 
shows white spots where heat is 
lost through venting pipes and 
shafts. The Science Hall (7) and the 
Personnel Building E81 both show 
signs of entrapped roof moisture, 
which could lead to future deteri- 
oration. A power substation (9) 
produces heat which shows up on 
film. Other buildings at the TA-3 
site SRQW white around the edges, 
normally a sign of heat being lost 
through windows and doors k10). 

IU P."!. ci! I ILL" 

best ~ = m ~ r o ~ ~ j ~ e .  AS 2 f u r t h e r  

TL. 



A ground data system, with wires trailing off 
toward the right, was installed in the roof of 
I-ASL’s Seience Hall. Thermistors gathered 
information about insulation and moisture over a 
&week period, and ground knowledge was used 
lo verify aerial thermograms that showed areas of 
heat loss. 
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The thermal scans are not limited 
to government applications, an t l  
some 30 privale firms and egt!ncies 
now have the aircraft and sciinner!; 
to perform an aerial check. "Of 
COLJI 'S~,  some poople's first irnpres- 
sion is to fly over a big city and 
pinpoint energy losses,'' says Haec- 
ker. "But there are some worries 
with this since i t  involves ovtxhsad 
detection. Is i i  private inforrriation, 
arid do people have the right to 
privacy? I-low should the inl'orma- 
tion be disseminated? For example, 
in one srnall community, the home 
repair con artist:; descended after 
such a scan. In addition, we feel 
the ground survey is necessary to 
validate result:;. How will you get 
information about thermostat sot- 
ti rig s and i nsii la ti on t tiic k ness?'' 
Haecker feels the best henr!fiI ft-orn 
such scaris is to largo governrncntal 
or industrial sites. 

Ttiere have been other at:)plica- 
tions, perhaps with less o-f the 
scientific verification used by tho 
L.aboratory. Last year, aerial pic-. 
tures were made available to house- 
holders and businessmen from 25 
cities - incluc~ing Minneapolis, St. 
F'aul, and Duluth -- in Minnesota. 
Flights were made during cold 
nights wheri humidity was low, 
skies were cleir, and no snow was 
ac:cumulated on roofs. The project 
vvas undertaken by the ti:nergy 
Research and Development Adrnin- 
istration, the Minnesota Energy 
Agency, and the Environrnental 
Protection Agency. 

Illeat from roofs, pipes, exposed 
industrial equiprncnt and other ob- 
ject!; was shown as white in the 
infrared pictures. Specific buildings 
and heat Io:;ses were identified 
using conventional aerial photos. 
Residents were trained to interpret 
the photos, and public serninars 
were held to expliin the results. 

Experirnental thermography tests 
have also been conducted in Phila- 
delphia, with the idea of showing 
many areas in a large city with one 
flight. GrouncMevel therrnograms 
were used to verify aerial rexi1 ts. 
The greatest energy losses c m e  
fromi poor insulation, improper 
caulking, arid lack of wealher 

with srnall windows lost less heat 
than modern, full-window sky- 
scrapers, according to researchers 
irom NASA, the Naval Air Develop- 
ment Center, the Federal Energy 
Administration and the Mayor's 
Sciwce antl Technology Advisory 
C ou n c i I . 

The Phil~idelphia tests also 
showed that heat loss, measured 
by time, was 35 tirnes less for 
tightly--packed B - inch insulation, 
compared with 2 inch loosely- 
packed batts. After a period of 
timci, fibers of thicker material tend 
to bind themselves together and 
scal minute holes. Changes in the 
density or uniformity of insulation, 
researchers also found, can cause 
excessive heal losses due to con- 
vc?c~ion. 

Thermogram:; have been used 
vvith other subjects, including 
smokestacks, expansion bellows in 
pipe lines, and to pinpoint fire 
hsri~rds at oil refineries. 

It's now been a year since LASL 
contacted I..owis E. Link, Chief 
of tho Environmental Hesearch 
Branch of the lblobility and Environ- 
rrierital Systems Laboratory oper- 
ated by the Army Corps of Engi- 
noers in Vic:k:sburg, antl a lot has 
boen learned in the meantime. "I 
feel vve can iustify such a flight on a 
yoarly basis," says Haecker. "The 

13 underground leaks that were re- 
paired in one year alone justified 
the expenditure." A single mission 
will cost less than $3,000, due to 
the first year's research and plerfec- 
tiori of the techniques for LASL's 
environment. 

"The aerial scans are efficient in 
determining gross temperature dif- 
ferences," Haecker notes. "What 
makes it work is having accurate 
knowledge of what is going on with 
the ground situation and the cli- 
mate. If your information is inac- 
curate, your results can look funny. 
We've certainly gotten what we 
needed out of the thermal scans. 
We've proven our technique at a 
nominal cost. We anticipate wide- 
spread use of thermal infrared 
technology in the future." 

From LASL to Strategic Air 
Command bases to buildings in 
major cities, the thermal scanning 
field is growing. However, as An- 
thony P. Pontello, a Department of 
Energy engineer in Philadelphia 
puts it, "Regardless of the success 
thermography has enjoyed acting 
as a watchdog over energy waste, 
it should be remembered that the 
individual who is taught energy 
conservation measures developed 
yesterday, and stops practicing 
these same measures today, be- 
comes a victim of his mistakes 
tomorrow.'' 

ve gotten 
we needed 

out of the 
thermal scans." 

st  r i pp i r i 5  I 0 Id e r ma son ry b LI i Id in gs 
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Short Subjects 
Robert H.  Martin, ISD-7, was 

presented with the National Award 
by the Professional Photographers 
Association of New Mexico at the 
group's 27th annual convention in 
Santa Fe this spring. This is the 
second time Martin has received 
the national award, given to an 
individual who has contributed out- 
standing service to professional 
photography. Also recognized a t  
the spring convention were ISD-7 
photographers Henry Ortega, who, 
received a Distinguished Print 
Award, and Fred Rick, who received 
first place trophy. Rick also tied for 
best-of-show with photographer 
Jack Grimes of Albuquerque. 

* * *  
A Systems Analysis and Assess- 

ment (SI Division was formed at  
LASL effective April 1, 1978. James 
M. Williams became S-Division 
head effective May 1, with Ronald 
K. Lohrding as acting alternate 
S-Division leader. The division, 
formed initially from group Q-12 in 
Q-Division, is an interdisciplinary 
one, with expertise in statistics, 
economics, systems modeling, 
computer sciences, sociology, 
physics, and environmental plan- 
ning. 

* * *  
Kaye D. Lathrop was appointed 

head of C-Division effective April 
17, 1978. He had been serving as 
alternate leader of Q-Division since 
February, 1977. 

* * I  

Darleane C. Hoffman, associate 
group leader of CNC-11, has been 
granted a Guggenheim Fellowship 
award for 1978. She is among 292 
scholars, scientists, and artists 
chosen from among 3,073 appli- 
cants in the 54th annual competi- 
tion. The year-long grant begins 
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this fall and will enable Hoffman to 
study the mechanisms of nuclear 
fission. Hoffman has worked a t  
LASL since 1953 and is credited 
with the discovery of plutonium-244 
in nature. 

* * a  

Steven J. Gitomer, L-6, and 
Albert G. Engelhardt, L-4, have 
been elected senior members of the 
Institute of Electrical and Electronics 
Engineers. The designation is the 
highest professional grade in the 
Institute, and is awarded to only 12 
per cent of the organization's 
180,000 membership. 

Robert L. Ratliff, an enzymolo- 
gist in H-9, has been honored by 
the New Mexico Chapter of the 
American Institute of Chemists, 
and has received as part of the 
honor the New Mexico Institute of 
Chemists 1978 Honor Scroll Award. 
The award is given each year to an 
outstanding New Mexico chemist 
or chemical engineer. Ratliff's field 
of expertise is in the purification of 
nucleic acid polymerases and other 
enzymes involved in the synthesis 
of nucleic acids. He was the first 
scientist in the United States able 
to provide a purified enzyme, ex- 
tracted from the thymus glands of 
calves, needed in recombinant 
DNA research. 

PATENTS 

John P. Rink, AP-2, was award- 
ed U.S. Patent 4,063,190 on De- 
cember 13, 1977, for inventions 
relating to a pulsed gas laser com- 
prising an optical resonant cavity, a 
C02 lasing medium, structure for 
containing the C02 lasing medium 
within the optical cavity, and a 
device for causing a population 
inversion in the lasing medium, 
with a novel improvement in the 
structure for causing a laser pulse 
of certain wavelengths. 

Cyrus D. Cantrell, T-12, Robert 
J. Carbone, on leave of absence 
from L-Division to attend medical 
school, and Ralph S. Cooper, 

formerly with AP-Division and now 
with Physics International in Cgli- 
fornia, were awarded U.S. Patent 
4,061,921 on December 6, 1977, for 
an invention relating to an infrared 
laser system. Objectives of the 
invention are to provide infrared 
laser systems for use in separation 
of isotopes and which are capable 
of producing very high power laser 
beams at selected wavelengths 
which are not inherent to a parti- 
cular lasing medium. It also has as 
an objective the providing of high 
power laser beams at specific 
wavelengths which correspond with 
excitable vibrational states of urani- 
um hexafluoride or other gaseous 
uranium compounds at  reduced 
temperatures. 



John lleiitch, Assistant Secretary for Energy Programs, DOE, and 
Don Kerr, Assistant Secretary for befense Programs, DOE, and 
nlerrrliors of their staffs visited LASL during the second week of 
April For it rtrview of the Laboratory's involvement in energy and 
weapon programs. I r i  the photo above, Deutch, at the front of the 
tablo, loft side, and Kerr, second from the front of the table on 
the right, listen to Robert Brownlee, Ci-Division head, discuss 
geott lsrnial programs. Below, Joe Ladisti, L-1, explains the 
8-bec-lrn laser system operations to Kerr end Deutch, center of 
pho ktr I 



In 21st Year 

Science Youth Days 

About 700 students from 5 states 
traveled to Los Alamos this April 
for the 21st annual Science Youth 
Days. 

The 3-day event, sponsored by 
LASL in cooperation with the 
Thomas A. Edison Foundation, is 
entering its third decade of pro- 
viding information about scientific 
research to science-oriented stu- 
dents from New Mexico and sur- 
rounding states. 

The students heard lectures, saw 
movies, and toured the Laboratory 
for first hand looks at research 
procedures. Participation in the 
science event is by invitation, with 
students coming from Colorado 
Springs, Amarillo, Los Angeles, 
Phoenix, and many other cities. 

The first day of the Science 
Youth Days, April 12, was reserved 
for Los Alamos High School stu- 
dents. The second day was re- 
served primarily for New Mexico 
school students, and out-of-state 
visitors visited the Laboratory on 
April 14. 

Students were welcomed each 
morning by Charles Browne, as- 
sociate director for administration 
at LASL. 

Presentations on geothermal en- 
ergy, laser fusion, LAMPF, nuclear 
waste treatment, cyrogenics, solar 
research , envi ronmen ta I and hea It h 
studies, particle studies, and many 
other subjects were part of the 
activities for the students. 

Los Alamos High School stu- 
dents served as honor guides for 
the Science Youth Days. 

The event is noted internationally 

in connection with Edison’s birth- 
day anniversary, February 11, but 
some participants, such as LASL, 
schedule visitors later in the spring 
due to uncertain weather. 

John Dean, 0-10, explains opera- 
tion of the cyrogenics experiments 
at LASL. 
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111 t h e  ptlrrto ,abovr?, Nelson Juimio, P-9, 
descrities ttie Van d r !  Grmff act:clerator, and 
Charles Rt ovvtie, associate direeloi for ;Idmitiis- 
irstioti at. LASL, below, welcanes ;I group of 
visiiiny scietice students to Sciuncx Youth Days. 



Sagiiar-o (Scottsdale, Ark,)  High School student Shari Tims, right, 
photographed classtnates Melissa Hallstrom and Lindy Jenseti at one of 
LRSL’s solar rnodular hurnc:s, ard below, Piet Van der Laan, CTR-DO, 
expliiins the theory of nrngrietic fu!;iOti of plasma gases to science 
stud t mts and .I; ICLI Ity t i  ieni 1 ) e n , .  
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Agnes Floybal, LASL mu!;t?um guide, demonstrates remote-handling 
equiptnent, similar to  equipniont: used in areas where radioactive materials 
must be handled, to science students attending the annual Science Youth 
Days. In the photo below, Bill ICeller, Q-48 group leader, lectures on cyro- 
genic!;. 



For Overview of Programs 

UC Regents Visit LASL 

Regents and officers of the 
University of California visited 
LASL March 30-31 for an update 
on research programs. 

Harold Agnew, LASL Director, 
gave the UC officials an overview 
of programs, and other Laboratory 
personnel briefed the visitors on 
programs such as reactor studies, 
geothermal energy, laser fusion, 
nuclear safeguards, and stored 
magnetic energy systems. 

The Regents and officers also 
had a tour of the solar-heated and 

solar-cooled National Security and 
Resources Study Center, the 
Bradbury Science Hall, and laser 
research facilities during their first 
day. 

On the second day, the group 
toured LAMPF for an overview of 
the accelerator and an explanation 
of the treatment of cancer patients 
with pion particles. They also visit- 
ed the plutonium handling facility 
and were briefed on Health Division 
activities, and the Oklo phenome- 
non, a natural atomic reactor in 
Africa. 

LASL Director Harold Agnew wel- 
comes University of California Re- 
gents and officers to  the Laboratory 
in March for an update on pro- 
grams. The visitors had 2 full days 
of briefing and tours, including the 
National Security and Resources 
Study Center, where this picture 
was taken. 
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L-Division head Hsyer Perkins, and Joe Ladish, L-I, 
explain theories and operations of the 8-beam CO2 
laser system ta University of California visitors. 

The UC visitors are briefed on 
classified programs. 
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.The picture for commercial use 
of hot, dry geothermal energy is 
brightening, as shown a t  an April 
15-20 confererico, :;ponsorecl by 
I_ASL's Geosciences Division nncl 
held in Santa F'e. The Laboratory'?: 
expcr i me ti ts ij n d tech r i  ica I s 11 c- 
cesses with the iundt!rgrouncl frac- 
ture system at Fenton Hill providod 
tlie focus Toi' Ihe 2-day c w r i t ,  
which was attended by mor(:? than 
200 reproseritatives from govern- 
nierit, universities, energy coin- 
panits, and drilling-relsted iirrns. 

Ccr n re r e m  c x p lo red t t i  c! t i  o r  i z o t i  
of this new hedt source, which vvas 
proven .technically feasible last 
summer. They came from 18 states 
and 9 countrim; 23 speaker:; pte- 
sented a variety of topics at the 
Sweeney Cenlor podium. .Thn Lab- 
oratory projecl. involved drilling 2 
holes arid making a fracture in 
granite nearly lC),OOO feet tiown; 
cold water is pimped through thc 
fracture systein and comes to .the 
surface a t  terripcralures significant- 
ly above the boiling point. 

The technology behind hot, d r y  
rock exploration has advanct:d dra- 
matically, said I-rank C. DiLuzio, 
LAS I- assistarit director for govern- 
rrierit and university Idatioris. Gov- 
tirnrnent resea t c h  arid develop rntmt  

prograrris can search out geo- 
thermal resoirrces, work on fracture 
techniques, and provide leadership 
i r i  special instrumentation at high 
torn [)era t u res. E l  ut govern i7ieri t can- 
riot al  the sane titne supply energy 
ri i iec t I y 'to co ti s u m L' rs , the keynote 
spoaker said. "Private industry 
must provide the plants" beyond 
ltie experirnerilal power plant 
p tiase , said I1 i I ..uzio, "I rid tis t ry in u st 
come in early," he stated, but the 
risk l ies in not having all the 
ariswurs 'to sa tisiy industry. 

T'liere is relatively little power 
being producd presently from the 
geothermal sites, said Carel Otte of 
Union Oil Company, but the expan- 
sion 0 1  this new energy source is 
imminent. A surge is being felt in 
leasing, explotat.ion, and drilling in 
Utah, Nevada, and southsrn Cali- 
lorniri, said Otte, who was the 
l'aatured speaker a t  the banquet. 

Although 1.ASL':j experiments 
h v e  expanded the field of interest 
iti hot, dry rock, more government 
slitmilation in the form of funding 

or tax breaks will be needed, said 
the speaker, whose company has 
joined with Public Service Go. of 
New Mexico to propose a 50 mega- 
watt generating station - with 
government funding assistance - 
on part of the Baca land grant in 
the Valle Grande area of the Jemez 
range. The proposal, now under 
study by the Department of Energy 
(DOE), differs from the LASL 
concept in that it would tap existing 
supplies of naturally-heated water 
(a  hydrothermal process) and briny 
it to the surface to power a turbine. 
Otte said 2 major factors in geo- 
thermal tmergy extraction would 
involve: lowering drilling costs 
(which are about twice that of oil 
and gas drilling), and the stimula- 
tion of production from hydrother- 
mal wells. 

"The goals are demanding but 
we believe they are achievable," 
said Louis € 3 .  Werner, deputy direc- 
tor of the Division of Geothermal 
Energy, DOE. About 10 per cent of 
America's electrical needs could be 

Presidiny at the first session of the geothermal confer- 
tmce in Santa Fe was AI Blair of LASL's Geosciences 
1:)ivision. Almit 200 persons came from 18 states and 9 
countries to hear more about the hot, dry rock project in 
the Jemer IVlountairis. 
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supplied from geothermal energy 
within the next generation, he said. 
Tests are being conducted in the 
Imperial Valley of California, in 
Hawaii, along the Gulf Coast, and 
in New Mexico, where the LASL 
project is an "exciting prospect," 
he added. 

Cliff Carwile, also from DOE'S 
Division of Geothermal Energy, said 
that while a proposal to fund the 
hot, dry rock program at  $12 million 
for the next fiscal year has been cut 
to $9 million by House committee 
action, the final outcome has not 
been settled. The current budget is 
$5.4 million, he said, with a large 
portion of that going to LASL. 

Many LASL personnel spoke 
about hot, dry rock program com- 
ponents, including funding, drilling, 
instrumentation, heat extraction, 
and economics. Among the indus- 
try speakers was D.J. Howell of 
Republic Geothermal, Inc., who 
rhetorically asked, "If it's so good, 
why aren't we doing it now?" 
Financial backers aren't stepping 
forward, he said, because they fear 
to take a new risk. Utility com- 
panies aren't ready to commit 
themselves, he added, although the 
drilling and support firms are al- 
ready in existence. 

Howell said technical risks were 
diminishing, thanks to LASL experi- 
ments, but said federal incentives 
- in the form of income tax reduc- 
tions, depletion allowances, or tax 
deferrals - would have to play a 
part in developing this new tech- 
nology. "It works," said Howell, 
"but we're going to need some 
help . . . the booster is going to 
have to be Uncle Sam." 

Fritz Rummel of Ruhr University 
presented a European view of hot, 
dry rock. He chairs a committee in 
West Germany that is charged with 

At Fenton Hill, drilling into granite 
formations proceeded at about 8 %  
feet per hour, said LASL's Bob 
Duffield. The drilling and service 
industry is already established in 
America, he said, where some 
500,OOO holes have been drilled 
over the years for oil and gas 
exploration. 
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investigating such exploration and 
said, "We in Europe feel we were 
stimulated to look into the possibil- 
ity of geothermal extraction" after 
LASL's successes. Studies are un- 
derway in Germany, Sweden, Eng- 
land, and France, he said. High 
temperature gradients have been 
found in the Landau and Urach 
areas of his homeland. Fractures 
will be made at  shallow depths to 
study the flow of water through a 
fracture system at about 300 meters 
below the surface in West Ger- 
many. 

A.L. Martinez of Public Service 
Co. of New Mexico said his firm 
has looked at hydrothermal energy 
resources since 1969 and said hot, 
dry rock would basically "supple- 
ment" existing generating capaci- 
ties. A 5-volume proposal, co-writ- 
ten with Union Oil Company, was 
submitted to DOE January 31, said 
Martinez, and involves a hot water 
system in the Jemez mountains. 
The underground reservoir could 
probably generate 400 megawatts 
for 30 years, and its full potential 

could reach 3 or 4 times that 
amount of power. Utilities would 
have more confidence with geo- 
thermal energy systems as experi- 
ence made such ventures less risky, 
he said. 

Tours to the Fenton Hill hot, dry 
rock site wound up the conference. 
LASL recently completed a 75-day 
"shakedown" test of the closed- 
loop system. Results showed that 
dissolved solids were limited to 
1,000 to 2,000 parts per million in 
the circulated water. lmpedence of 
water flow through the reservoir 
was found to have decreased signi- 
ficantly. In addition, downhole 
water losses diminished to only a 
few gallons per minute. 

The success at Fenton Hill has 
also resulted in LASL being called 
upon to manage a national program 
to assess hot, dry rock resources 
and to select sites for future 
experiments. There is enough po- 
tential energy within relatively easy 
drilling distances to supply much of 
America's energy needs for many 
generations to come. 



I..os Alarnos Scientific Laboratory was host March 30-31 to a meeting of 
directors of high intensity particle accelerators from 5 countries. The 
scientists disculjsed international cooperation in research from physical 
and budgetary points of view. 

Meeting participants included J. P. Blaser from the Swiss Institute for 
N u c l ~ i ~ r  I3esearch; P. Demos and William Turchinetz from the Bates 
Accelerator at Massachusetts Institute of Technology; J .T. Sample from 
thc TfllUMF accelerator in Chnada; C.  Schuhl from the Electron Linear 
Accelcral.or in Saclay, France; A.M. Wapstra from the IKO facility in 
Holland; E. Buc-?rty from the Saturne facility in Saclay, France; Gurinar 
l'ibell frorn the CERN facility in Switzerland; and Andrew Bacher of the 
University of Indiana. 

Accelcralors thal. produce rnesons have become important components 
in nuclear science and technological programs, according to Louis Rosen, 
director (of the t.os Alarnos Meson Physics Facility (LAMPF). A worldwide 
coordination of capabilities could be beneficial because mounting 
pmsures to provide experirntmtal time are challenged by limited budgets, 
he odtletl. 

.Tlie in tcrnatiorial meeting, which is to be continued on a yearly basis, 
has 4 rYiairi goals: Better rriechanisms for comrnunications regarding 
experimental t~!s~Its, ptograrns under way, and plans for the future, are to 
be estimated; l t ic programs tnay be meshed to avoid unnecessary 
duplication of effott by taking account of the different energy ranges and 
duly cycles of the various accelerators; conferees will explore the extent 
to which large scalc theoretical calculations -- involving large amounts of 
cornputer time . - can be coordinated; and, finally, overall improvements 
for instrumentation and machine capabilities will bt: considered. 

1:s 
y" 

Louis Roseti, director of LAMPF, tlisc:usses high 
intensity particle accelerator programs with ac- 
celerator scientists irom the United States, 
Cariada, I:nrncc, Switzerland, arid Holland. 
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10 Years Ago 
OFFERING 

The Department of Housing and Urban Development (DHUD) offered 
the AEC-owned apartments in Los Alamos for sale today. More than 1,000 
units are being offered for sale in 130 lots. At the same time, the 
commission sent out priority application forms to its tenants in an effort to 
determine who the priority holders might be. Nearly all of the quads are 
being put up for sale in units valued from $19,550 to $26,300. Each group 
will be subject to a 25 per cent discount. The Gold Street apartments are 
in lots of 16 to 20 units, with the appraisals ranging from $55,350 to 

Compiled from $70,000. 
the May, 1968 
Atom and the COMMENCEMENT 
Los Alamos Monitor 
by Robert Y. Porton Speaker at  the commencement for Los Alamos High School graduates 

will be Earl C. Bolton, Vice President of the University of California. 
Bolton joined U of C in 1960 as a Special Assistant to President Clark Kerr. 
He was named Vice President of University Relations in 1961, Vice 
President for Administration in 1964 and Vice President for Governmental 
Relations in 1966. He is in charge of Federal Relations, Contract and Grant 
Administration and supervises the University’s Atomic Energy Program. 

APPOINTMENT 

E.F. Hammel, CMF-9 group leader, has been appointed to a one-year 
term as chairman of the advisory panel to the Heat Division of the 
National Bureau of Standards. The Heat Division panel is one of a number 
of technical advisory groups whose members are appointed by the 
National Academy of Science - National Research Council to provide 
technical advice to the Bureau. 

DISCOVERY 

Two new isotopes have been discovered by Los Alamos Scientific 
Laboratory J-1 1 radiochemists. The isotopes were discovered through 
experiments using plutonium-244, the most stable of the plutonium 
isotopes and therefore ideal for use as a target material in the production 
of new isotopes. They were chemically separated from the products 
resulting from alpha particle bombardment of the plutonium 244. The new 
isotopes have been labeled AM247 and AM246 and are short-lived. The 
AM247 has a half life of 24 minutes, while AM246 has a half life of 40 
minutes. Group J-11 received 1.5 milligrams of plutonium 244 last April, 
and experimentation began shortly thereafter. The 1.5 milligrams of P u 2 4  
represented one-fifth of the world’s known supply at  that time. 
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Ilixy Lee Ray, govurnor of Washington and for- 
rner chairman of tho Atomic Energy Commission, 
visited LASL recently, and in this photo tries on 
gloves in glove boxes in the Laboratory's new 
plutonium handling facility. 


